Water is vital for virtually every bodily process, but many people don't drink enough water. We assessed how much actual water, on average, was drank by 100 consecutive patients from a wellness clinic. The average water intake was about five 8-ounce glasses of water a day. When compared to the "drink eight glasses of water a day" rule, our sample was 3 glasses short. When compared to the "drink half your body weight in ounces" rule, our sample was 6 glasses short. Chronic, unintentional dehydration is so common that it may be better to consider many "dehydration diseases" such as asthma and allergies as well as non-infectious conditions and chronic pains to be identified as "indicators of body thirst" and not the conditions that today are considered "diseases of unknown etiology". Physiologically there are parameters of dehydration that can be measured prior to one feeling "thirsty", and therefore, simply drinking "ad libitum" or by natural instinct may not be adequate. Patients need to be told to drink more water and to keep a mental daily tally to be sure to optimize their hydration status to better their health.
Introduction
Water is vital for virtually every bodily process [1] - [4] and water consumption needs to occur on a daily basis as its absence will result in death within only days [5] . Despite the great importance of daily water consumption, a great percentage of the population do not drink enough; in fact, estimates suggest that 75% of us do not drink enough water [6] ! The possible effect of chronic dehydration on health is not fully understood [3] but is of primordial importance to optimizing health.
Chronic, unintentional dehydration is so common that Dr. Batmanghelidj [7] considers many "dehydration diseases" such as asthma and allergies as well as non-infectious conditions and chronic pains to be identified as "indicators of body thirst" and not the conditions that today are considered "diseases of unknown etiology".
Subtle, chronic, unintentional dehydration may affect one's health in a plethora of ways. Changes in thermoregulatory response to exercise occur with as little as 1% loss of body weight by dehydration [8] . With 2-3% dehydration loss of body weight, cognitive [9] - [12] and physical performance [13] - [15] are both impaired.
Water intake has also been directly linked to specific diseases. A lack of water intake, for example, is associated with headaches [16] , increased risk of bladder cancer in men [17] , as well as women [18] , increased risk of colorectal cancer and premalignant adenomatous polyps [19] - [21] , increased risk of fatal coronary heart disease [22] , and also increased likelihood of mortality in the hospitalized elderly [23] [24] .
Ironically, water intake and its effects on health have been studied little, and in a recent and thorough review Popkin states: "We do not truly understand how hydration affects health and well-being, even the impact of water intakes on chronic diseases [3] ."
The old adage, "drink eight glasses of water a day" ("8 × 8") has no scientific merit [25] . How can a 100 lb female and a 250 lb male have the same water requirements? A more realistic recommendation is to "drink half your body weight in ounces" ("1/2BW"). This would translate into the 100 lb female needing to drink 6.25 glasses of water a day, and the 250 lb male needing to drink 15.6 glasses of water a day, which from a logical standpoint seems reasonable.
The purpose of the present study was to assess how much water patients from a wellness clinic actually drank. Second, we wanted to compare the actual water drank to the rule of 8 × 8 as well as to the more idealized rule of 1/2BW.
Methods
Retrospectively, from a wellness practice in Newmarket, Ontario, Canada, 100 consecutive patient files were reviewed to retrieve the patient's demographics as well as reported daily water consumption. One hundred patients were chosen due to being a sufficient representative sample.
The data was gathered for three consecutive months, from all new patients presenting to our wellness clinic, for various reasons, dating from February 1, 2015 -April 30, 2015. If any data were missing, an attempt was made to contact the patient to complete the information. If the patient information was unattainable, the subject was not included for study.
Results
There were 51 females and 49 males included in the study ( Table 1 ). The average age was 50 (±13.7), average height was 1.7 m (±0.1), average weight was 80.9 kg (±19.4), or in pounds 178.3 (±42.7). The average BMI was 27.8 (±5.3).
On average our sample drank 4.9 (±3.7) glasses of water a day. The range of water drinking was large and ranged from 0 to 19, 8-ounce glasses of water per day. When calculating the theoretical glasses of water a day based on half body weight, it was determined that on average, the sample should be consuming 11.1 (±2.7) glasses of water, although again the range varied greatly from 6.9 to 21.6 glasses a day for the lightest patient at 110 lbs to the heaviest patient at 345 lbs. Table 2 shows the number of patients and percentage of the sample size per different amounts of water drinking. As shown, 51% of our sample drank 4 or less glasses of water per day. Five percent of the sample did not drink water at all.
Discussion
We assessed how much water a consecutive sample of 100 chiropractic patients drank on a daily basis from a wellness clinic. This was determined to be 4.9 -8 oz. glasses a day. Even if the old adage of drinking 8 glasses of water a day were scientifically verified, which it is not [25] , most of our patients would be well deficient. When we assessed how much water our patients should be drinking based on the theoretical rule of drinking half your body weight in ounces, we determined that most patients were again deficient, but even more so then going by the 8 glasses a day rule. On average, our sample was 6 glasses short of making their daily requirements based on the half body weight assumption.
The results may be quite alarming considering many patients drank little to no water a day. For example, 36% of our sample drank 2 or less glasses of water a day ( Table 2) . Even under sedentary conditions the body may require 0.3 L per hour; even more, under extreme heat and/or exercise the body may lose and therefore require many liters of water in a single day [26] [27] .
Critics of drinking extra water, beyond that from being thirsty often suggest that people will drink as much as they need, as the perception of thirst will guide their intake [25] [28] . However, physiologically, there are body indicators suggesting dehydrating effects have occurred before the feeling of thirst is perceived. For example, in a thorough review by Maughan et al. [29] they concluded that: "Indicators such as a reduction in urine output and failure to maintain body mass are more reliable measures of dehydration than the feeling of thirst." Coupled with the fact that healthy individuals can well tolerate a reduction of water volume of up to 5-10% of body weight at rest [8] , the reliance on waiting to feel thirsty is definitely not an ideal way to guide water intake, as our results suggest, and patients should consciously monitor their water intake on a daily basis to meet their euhydration goal.
What is the euhydration goal? As we suggested earlier, we believe the guideline of drinking half body weight in ounces would be more hydrating than the 8 glasses a day rule. Just as the 8 × 8 rule has unknown precise origins [25] , the half body weight rule also has unknown origins, let alone being scientifically validated (we were unable to locate any documentation). There may be concerns, however, for the 1/2BW rule when it comes to larger massed individuals. One patient in our sample weighed 345 lbs, therefore, according to the 1/2BW rule he would need 21.6 glasses of water a day-intuitively this seems excessive.
Since larger individuals have a much larger body mass percentage being fat, the 1/2BW rule may be over-estimating for increasing body masses. This concern needs to be scientifically verified. Alternatively, there is evidence of greater water drinking resulting in weight loss [7] [30] . If an obese person consumes high amounts of water according to the 1/2BW rule, this should reduce their weight, and in turn lead to a reduced water need according to the 1/2BW rule-an unforeseen advantage for greater massed individuals.
There are obvious limitations to the current study. First, we do not account for water intake resulting from foods, this has been approximated as about 20 percent [31] . Nor have we accounted for caffeinated and alcoholic beverages that cause a net water reduction as both act as diuretics [32] . The patients relied on recall, simply remembering, on average how much water they consumed, potentially leading to inaccurate estimates for some individuals. Finally, and again due to memory recall, fluid intake can vary dramatically from day to day, so pinpointing an average consumption without measuring actual intake may be inaccurate.
Herein we discussed dehydration in terms of "free water deficit", or the lack of fluid intake. There is also dehydration in terms of sodium depletion [33] ; this involves both water and sodium depletion. Sodium intake, physiologically, is just as important as water intake and cannot be forgotten as water's vital companion nutrient.
Conclusion
The majority of our sample did not drink enough water, whether going by the 8 × 8 or the 1/2BW rule of thumb. On average patients were 3 -6 glasses short of ingesting an ideal water volume. Some patients don't drink water. Patients need to be told to make a conscious effort to drink more water.
